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A NEM ELECTRONIC TRANSITION IN SeO 

V. S. Kushawaha and C.M. Pathak 
Department of Phyaics 

Spectroscopy Lab or at or  y 
Banaras Hindu University 

Var anas 1-5 
India 

A new electronic  band-system i n  emission has been recorded In the 

region 6150-5250 A' using a transformer discharge thmugh flawing Se02 vapor. 

Twentyfour weak red degraded bands have been observed and a r e  a t t r i bu ted  t o  

the molecule SeO. A Vibrational analysis of t h e  observed bands leads t o  the 

conclusion that the upper s t a t e  involved i n  the t r a n s i t i o n  is new s t a t e  b 

which is s i tua t ed  a t  17338.5 emT1 above the ground s ta te .  The lower s t a t e  

involved In t h e  r;ransition i s  the ground s t a t e  of the molecule. The values 

o f  C& and OQ& for t h e  upper and lower s t a t e s  a r e  round to  be : 

Upper S ta t e  b : * = 885.2 cm -1 , 
Lower S ta t e  X : = 914.0 cm , 

WeXe = 5.B5 
-1 

INTRODUCTION 

'Ihe electronic  band-system of SeO nas been i m e s t i g a t e d  by Asundi 

e t  a1 (l), Choong (21, and Barrow e t  a1 (39. Wly one band-system involving 

the ground s t a t e  X and the upper, s t a t e  A has been knwn so far. Amcording 

t o  the work of Barrow e t  a1 ( 3 )  the upper and the  lower s t a t e s  involved i n  

the t r a n s i t i o n  A+X ace both z-. 
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KUSHAWAHA AND PATHAK 

A l i t e r a t u r e  survey of t h e  e lec t ronic  band-system of  the  monoxides 

of group VIA elements reveals t h a t  i n  Teo, 02 and SO more than one electronic  

band-system has been known. I n  the molecule NBr (4) which is isoelectronlc  

w i t h  SeO, a band-system has been known i n  the region 6400-56sO A'. 

present invest igat ion Was undertaken with a view t o  discover new electronic  

t ransi t ions i n  SeO, and a new band-system i n  the  region (6150-5250 A') has 

been recorded in addi t ion t o  the k m n  A - X system. From our studies we 

have concluded t h a t  th i s  nex electronic  t r a n s i t i o n  involve the  ground s t a t e  

X and a new upper e lectronic  s t a t e  which we have labeled as the b-state. 

The 

The emission spectrum of SeO was recorded by exci t ing a pure sample 

of Se02 under flowing condition in a conventional X -  type discharge 

tube using a power transformer. 'Ihe chemical was 99.9% pure and was obtained 

from May and Backer Ltd., London. The band-speotra were recorded on I l ford-  

HP3 hyper sens i t ive  panchrvmatic p l a t e s  on a Steinhei l  3-prism glass  spectro- 

graph which has a reciprocal l i n e a r  dispersion of about 3 A  /mm. a t  4400 A'. 

The exposure time and s l i t  width were +hours and 20 microns respectively. 

The i n t e n s i t y  of' the  recorded barads was found to  be very weak ( t o o  weak to  be 

reproduced i n  a journal) .  

made Comparator (Model No. EZA-2) using Iron l i n e s  as reference. The 

band heads of the more intense bands were measured wi th  a precis ion of 

- + 2 cm- . 
making pinholes a t  the posi t ion of the i r  band heads. 

0 

The observed bands were measwed on a b ~ s s i a n  

1 -1 
The w e a k e r  bands were measured w i t h  a precis ton of 5 4 cm by 
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NEW ELECTRONIC TRANSITION IN SeO 

RESULTS AND DISCUSSION 

A : The known A-X system: 

Extiitation of the SeV2 i n  the discharge tube gave r i s e  to  the known 

A-X system of SeO. Ten s t rong bands of t h i s  system were measured and t h e i r  

wavelengths were found t o  agree with those reported by Pearse and Gaydon ( 5 ) .  
- B: The New Band-System : 

Twentyfour weak bands, degraded t o  the red were observed i n  the region 

6150-5130 A'. 

of the bands are  entered i n  Table I. The bands f i t  very nicely i n t o  the 

Deslandresa scheme of  a diatomic molecule as shown i n  Table 11. Ihe 

molecular constants obtained from the v ib ra t iona l  analysis have been entered 

i n  Table 111. 

The wavelength, wavenumber, and t h e  v ib ra t iona l  assignment 

The value of the UP f o r  the lower s t a t e  has been found t o  be  
1 9u.8 inn-' which agrees very w e l l  with the ground s t a t e  frequency O f  9lk.69 cm- 

reported by Barrow e t  al ( 3 ) ,  giving a very strong evidence t h a t  the lower 

s t a t e  involved i n  the t r a n s i t i o n  of this naw system is the X-'~'state of 300. 

The value of we f o r  the  upper s t a t e  has been Pound t o  be 8e5.2 cm-f 

On the basis of our experimental data  it is not possible t o  a r r ive  a t  any 

conclusion regarding the nature of t h i s  upper elecLronic a t a t e  of the molecule 

which we have labeled as b-state. 

SO (7)  a low-lying b 'L' s t a t e  has been fourld,a forbidden t r a n s i t i o n  

b'Z+- )c 3f has a l s o  been observed. 

f o r  the 

However, we observe t h a t  in 02 (6) and i n  

The values of & ,& and the r a t i o  &/$ 

ond 

b'E+and )(3E-~tates In o2 and SO have been given i n  Table IV,  and 
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KUSHAWAHA AND PATHAK 

TABLE I 

Wavelengths, Wavenumbere, and the Vibrational 

Assignment of the New Bands of Seo 

S.NO. Wavelewths Wav enumbe r a Assignment 
In sl (vacuum) (v ',v") 

1 6139.1 162w (6,7) 

3 6106.6 16371 (3,4) 
4 6095.4 16401 (293) 

in cm-1 

2 6117.3 16 343 14J5) 

5 6068. 16420 

6 6079.5 164-44 
7 5835.9 17130 
6 5821.7 17172 
9 5809 - 5 17208 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 

23 
uc 
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NEW ELECTRONIC TRANSITION IN SeO 

TABLE I1 

Deslandres' Scheme f o r  the New Bands of SeO 

0 1 2 3 4 5 6 7 
V" 

8' 

a 17349 905 16444 

874 873 

6 8  860 a 4  
1 18223 906 17317 897 16420 

2 19001 9U4 18177 693 172Q 883 16401 

Ea f549 a47 
19027 094 18133 885 17248 877 16371 

632 a34 837 

18965 683 18082 874 17208 Ws; 16343 

824 8-27 829 

18906 871 18035 863 17172 

$13 
17985 855 17130 eUr6 16284 

803 

7 17933 

we find that  the molecule SeO f i t s  in to  the t rend nicely. This observation 

togetner w i t h  the f a c t  t h a t  the in tens i ty  of the bands of th i s  new eyertern is 

quite weak leads to the suggestion tha t  the t r a n s i t i o n  involved is probably 

b 'L+- X "z'.Of course, the ro ta t iona l  s t ruc ture  OP the band8 must be resolved 

and studied before arriving at any def in i te  conclusion regarding the nature 

of the upper e leatronic  s ta te .  

397 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
3
1
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



KUSHAWAHA AND PATHAK 

TABLE 111 

Molecular Constants f o r  the b and X S t a t e s  of SeO 

X 0 93.4.. $ 4.67 

1 
l432.68 1580.36 0.91 6 I' - x- (5380-88o3) 

02 

so 1068.66 1249.22 0.N 7 b f - - K  'Z- (9600-10500) 
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